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. Flaschka
$a_{k}= \frac{1}{2}\exp(\frac{1}{2}(xk-Xk+1))$ , $b_{k}=- \frac{1}{2}y_{k}$
Hamilton
$\frac{da_{k}}{db}$ $=$ $a_{k}(b_{k+1}-b_{k})$ , $\frac{db_{k}}{dl}=2(a_{k^{2}}-a_{k}-1^{2})$ ,
$a_{0}$ $=$ $0$ , $a_{n}=0$
. Lax 3 $L$ $P$
$dL$
$\overline{dt}$
$=$ $[P, L]$ , $[P, L]\equiv PL-LP$,
$L$ $=$ , $P=$
. $L$ \mbox{\boldmath $\lambda$},
. , $L$ Lax \mbox{\boldmath $\lambda$},
Lax – . \mbox{\boldmath $\lambda$},
$n$ 1 . Hamiltonian $H$ $\lambda_{j}$ 2 .
Moser [7] $n$
$f_{n}(z;t)$ $=$ $e_{n^{\mathrm{T}}}(ZI-L(t))^{-1}e_{n}$ , $e_{n}=(0, \cdots, 0,1)^{\mathrm{T}}$
$=$ $\frac{z^{n-1}+qn-2z^{n}-2+.\cdot\cdot+q0}{z^{n}+p_{n-1}z+n_{-1}..+p0}$
.
. $L$ – . $p_{j},$ $q_{j}$ $a_{k},$ $b_{k}$
$z=\lambda_{j}$ $f_{n}(z;t)$ . ,
$f_{n}(z;t)= \sum_{j=1}^{n}\frac{r_{j}^{2}(t)}{z-\lambda_{j}}$
. Flaschka $(a_{k}, b_{k})$ $(r_{j^{2}}, \lambda_{j})$ Moser
. . , $r_{j^{2}}$ $\sum_{j=1}^{n}r_{j}^{2}=1$
.
Moser
$\frac{dr_{j}}{dt}=-\lambda_{j}r_{j}+\Gamma j\sum^{n}\lambda_{k}k=1r_{k}2$ , $\frac{d\lambda_{j}}{dt}=0$
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. $\lambda_{j}$ 1 , $\lambda_{j}$ 1
(level dynamics) . Moser
. , ,
( ) , ,
(cf. [9]).
$n$ $z=0$ Laurent Markov [4].
$\text{ }$ $(Z; t)$ Markov $h_{k}$ ,
$f_{n}(z;t)= \sum_{k=0}\frac{h_{k}}{z^{k+1}}\infty$ .
Markov . $h_{k}$ Moser
$h_{0}=1$ , $h_{k}= \sum_{j=1}^{n}\lambda_{j}kr_{j}^{2}$
. Moser Markov
$\frac{dh_{k}}{dt}=2h1hk-2hk+1$ , $k=1,2,$ $\cdots$
. Kac van Moerbeke [5] (Kac-van Mo-













$>0$ , $k=1,2,$ $\cdots,n$
. , $g_{j}$ Markov $g^{-1}dg/dt=h_{1},$ $g_{k}=gh_{k}$ .
, . (Hamburger
) , $\{<\lambda^{k}>\}$
$< \lambda^{k}>=\int_{-\infty}^{\infty}\lambda^{k}d\alpha(\lambda)$, $k–1,2,$ $\cdots$
205
\alpha (\mbox{\boldmath $\lambda$}) . $\alpha(\lambda)$
$<\lambda^{k}>$ $n\mathrm{X}n\mathrm{H}\mathrm{a}\mathrm{n}\mathrm{k}\mathrm{e}\mathrm{l}$ $n=1$ ,2, $\cdot$ ..
(Toeplitz [1]).
$\delta$ ,
$d \alpha n(\lambda)=\sum_{j=1}rj^{2}\delta(\lambda-\lambda j)d\lambda$
Stieltjes \alpha n(\mbox{\boldmath $\lambda$}) . ,
$f_{n}(.z)= \int_{-\infty}\infty\frac{d\alpha_{n}(\mu)}{z-\mu}$.
$d\alpha_{n}(\lambda)$ $<\lambda^{k}>_{n}$
$< \lambda^{k}>_{n}\equiv\int-\infty j=1j^{k}\lambda kd\alpha_{n}(\lambda)=\sum\lambda rj^{2}\infty n$
, $<\lambda^{k}>_{n}\#\mathrm{h}$ Markov . – , $r^{2}$’
( ) Stieltjes ( ) $\alpha_{n}(\lambda)$ ,
, Moser Stieltjes 1- , Kac-van Moerbeke
. Kac-van Moerbeke .
$<\lambda^{k}>_{n}=\Sigma_{j=1}^{n}\lambda_{j^{k}}r^{2}j(\mathrm{o})$ $<\lambda^{k}>_{n}(t)$ Moser
$r_{j^{2}}(t)$ , – $\text{ }$
. ,
$<\lambda^{k-1}..\cdot><\lambda>1$ $<\lambda^{k}..\cdot><\lambda^{2}><\lambda>$ $<\lambda^{2k-2}<\lambda^{\kappa_{k}1}..\cdot><\lambda^{-}>>|=g^{-k_{\mathcal{T}_{k(t}}})$












. , – Stieltjes
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“ ” ? ,
” ? .
. hierarchy
[8] level dynamics , Moser hierarchy
Kac-van Moerbeke hierarchy . 4
. hierarchy
. 5






$t=(t_{1}, t_{2}, \cdots)\in \mathrm{R}\infty$ .
Moser hierarchy
$\frac{\partial r_{j^{2}}}{\partial t_{m}}$ $=$ $( \lambda_{j^{m}}-\sum_{k=1}^{n}\lambda krk^{2)j^{2}}mr$ ,
$=$ $(\lambda_{j^{m}}-<\lambda^{m}>n)_{\Gamma}j^{2}$ , $m=1,2,$ $\cdots$ , $j=1,2,$ $\cdots,$ $n$
. $\lambda_{j}$ . $m=1$ Moser . Lax .
$\frac{\partial L}{\partial t_{m}}$ $=$ $[[C^{m}, L],$ $L]$ ,
$L$ $=$
, Moser hierarchy [14] [3] .
$\Sigma_{j=1}^{n}rj^{2}(0)=1$ , $\Sigma_{j=1}^{n}r_{j}(2t)=1$ .
Moser hierarchy $\lambda^{k}$ , Kac-van Moerbeke hierarchy
$\frac{\partial<\lambda^{k}>_{n}}{\partial t_{m}}=<\lambda^{k+m}>_{n}-<\lambda^{k}>n<\lambda^{m}>_{n}$ , $k,$ $m=1,2,$ $\cdots$
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. $m=1$ Kac-van Moerbeke . Stieltjes
\alpha n(\mbox{\boldmath $\lambda$}) Moser hierarchy .
Kac-van Moerbeke hierarchy $\partial<\lambda^{k}>_{n}/\partial t_{m}=\partial<\lambda^{m}>_{n}/\partial t_{k}$
$< \lambda^{k}>_{n}(t)=\frac{\partial\log g(t)}{\partial t_{k}}$, $k=1,2,$ $\cdots$
$g(t)$ . Kac-van Moerbeke hierarchy
$\frac{\partial g}{\partial t_{m}}=\frac{\partial^{m}g}{\partial t_{1^{m}}}$ , $m=1,2,$ $\cdots$
. , Kac-van Moerbeke hierarchy
$g(t)= \sum_{j=1}^{n}r_{j}2(0)\exp(_{m=1}\sum^{\infty}\lambda j^{m}t_{m}\mathrm{I}$
. Moser hierarchy , Moser hierarchy
$\frac{\partial r_{j^{2}}}{\partial t_{m}}=(\lambda_{j}m-\frac{\partial\log g(t)}{\partial t_{m}})r_{j^{2}}$
. ,
$r_{j^{2}}(t)= \frac{r_{j^{2}}(0)\exp(\Sigma m=1j\lambda^{m}t_{m})\infty}{\Sigma_{\ell=1}^{n}r_{l}^{2}(\mathrm{o})\exp(\Sigma m=1\infty\lambda_{lm}ml)}$
Stieltjes \alpha n(\mbox{\boldmath $\lambda$}) . $g_{k}=\partial g/\partial t_{k}$
hierarchy [14], [13] .
, $\Sigma_{j=1^{\Gamma^{2}}}^{n}j(t)=1$ $r_{j^{2}}$ $\{\lambda=\lambda_{j}\}$ ,
Moser hierarchy $r_{j^{2}}(t)$
. , $g(i_{1})=\Sigma r_{j}^{2}(\mathrm{o})\exp(\lambda_{j}t_{1})$ .
$\lambda_{1}\leq\lambda_{2}\leq\cdots<\lambda_{n}$ $m$ $t_{m}arrow\infty$ $r_{j^{2}}(t_{m})arrow\delta_{j,n}$ ,
p\rightarrow n, $\sigma^{2}arrow 0$ .
. $n\mathrm{z}$ \mbox{\boldmath $\lambda$}1 $<\lambda_{2}\leq\cdots<\lambda_{n}$ $|\lambda_{1}|=|\lambda_{n}|$
$r_{j^{2}}(t_{m}) arrow\frac{\delta_{j,1}r_{1^{2}}(0)+\delta j,n\Gamma_{n}(20)}{r_{1^{2}}(0)+\Gamma(n^{2}0)}$
, $\sigma^{2}$ – . .
Stieltjes $d\alpha_{n}(\lambda)$ $narrow\infty$ .
Moser hierarchy
$\frac{\partial r_{j^{2}}}{\partial t_{m}}=(\lambda_{j^{m}}-<\lambda^{m}>_{n})r_{j^{2}}$ , $m=1,2,$ $\cdots$ , $j=1,2,$ $\cdots$
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( ) hierarchy level dynamics
. Moser hierarchy \tau k(t)
$k$ .
Stieltjes $d\alpha_{\infty}(\lambda)$
$d \alpha(\infty\lambda)=\sum_{j=1}\frac{e^{-\mu 0}\mu^{j}0}{j!}\delta(\lambda-j\infty)d\lambda$ , $0<\mu_{0}$
. Poisson . Moser hierarchy $t_{1}\mathrm{f}\mathrm{l}\mathrm{o}\mathrm{w}$,
, $d\alpha_{\infty}(\lambda)$ .
$g(t_{1})=\exp(\mu \mathrm{o}^{(e}t1-1))$ , Stieltjes 1-
$d \alpha_{\infty}(\lambda;t1)=\sum_{=j1}^{\infty}\frac{e-\mu\langle t_{1})\mu j(t_{1})}{j!}\delta(\lambda-j)d\lambda$
, , $\mu(t_{1})=\mu_{0}\exp(t_{1})$ . $\mu(t_{1})$
.
$t_{1}\mathrm{f}\mathrm{l}\mathrm{o}\mathrm{w}$
$d \alpha_{\infty}(\lambda;0)=\sum_{j=1}^{\infty}(1-p\mathrm{o})p\mathrm{o}j\delta(\lambda-j)d\lambda$ , $0<p\mathrm{o}<1$
.
$d \alpha_{\infty}(\lambda;t1)=j=\sum^{\infty}1(1-p(t_{1}))\dot{d}(t_{1})\delta(\lambda-j)d\lambda$
. , $p(t_{1})=p_{\mathit{0}^{\mathrm{e}\mathrm{x}}}\mathrm{p}(t_{1})$ . Poisson $g(t_{1})=$
$(1-p_{\mathit{0}})/(1-Po^{\mathrm{e}\mathrm{x}}\mathrm{p}(t_{1}))$ .
4 Moser hierarchy
$(-\infty, \infty)$ \alpha (\mbox{\boldmath $\lambda$})
$f(z)= \int_{-\infty}^{\infty}\frac{d\alpha(\lambda)}{z-\lambda}$




. Stieltjes Moser hierarchy
Moser hierarchy
$\frac{\partial d\alpha(\lambda,t)}{\partial t_{m}}.=(\lambda^{m}-<\lambda^{m}>)d\alpha(\lambda;t)$
. $d\alpha(\lambda;0)=1$ $\int$-\infty \infty $d\alpha(\lambda;t)=1$ .
Kac-van Moerbeke
$\frac{\partial<\lambda^{k}>}{\partial t_{m}}=<\lambda^{k+m}>-<\lambda^{k}><\lambda^{m}>$ , $k,$ $m=1,2,$ $\cdots$
. Kac-van Moerbeke
$< \lambda^{k}>(t)=\frac{\partial\log g(t)}{\partial t_{k}}$ , $k=1,2,$ $\cdots$
.
$g(t)= \int_{-}\int--\infty\text{ }\infty\infty\sum_{\alpha(\infty^{d}}m^{-1}\infty-\exp(\int_{-}^{\infty}\mu\cdot,0))-m(t\lambda^{m}d\alpha\lambda\cdot, 0)$
. , Moser hierarchy
$\frac{\partial d\alpha(\lambda)}{\partial t_{m}}=(\lambda^{m}-\frac{\partial\log g(l)}{\partial t_{m}}\mathrm{I}d\alpha(\lambda)$
.





, Moser hierarchy $t_{1}$
$w( \lambda, t_{1})=\frac{1}{\sqrt{\underline{9}_{T}}\sigma(t_{1})}\exp(-\frac{(\lambda-\mu(l_{1}))2}{2\sigma(t_{1})^{2}})$




, Gauss $t_{2}\mathrm{f}\mathrm{l}\mathrm{o}\mathrm{w}$ . Kac-van Moerbeke
$g(t_{2})= \frac{1}{\sqrt{1-2\sigma_{0^{2}2}t}}\exp(\frac{\mu_{0}t_{2}}{1-2\sigma_{0^{2}}t2})$
, $t_{2}$ Moser
$w(\lambda, t_{2})$ $=$ $\frac{1}{\sqrt{2\pi}\sigma(t_{2})}\exp(-\frac{(\lambda-\mu(t_{2}))^{2}}{2\sigma(t2)^{2}})$ , $t_{2}< \frac{1}{2}\sigma_{0}^{-1}$
$\mu(t_{2})$ $=$ $\frac{\mu_{0}}{1-2\sigma_{0^{2}}t2}$ , $\sigma^{2}(t_{2})=\frac{\sigma_{0^{2}}}{1-2\sigma_{0^{2}}t_{2}}$
. , flow t2 Gauss
$\{\mu, \sigma^{2}\}$ .
, $-$ $s=(1-2\sigma_{0^{2}2}t)^{-}1$ , Ornstein-
Uhlenbeck [15] – . , $s$
, $\mu_{0}$ $\sigma_{0^{2}}/2$ . - , Ornstein-Uhlenbeck
[15],
.








, $t_{1}$ . Gauss
$t_{1}\mathrm{f}\mathrm{l}\mathrm{o}\mathrm{w}$ .
5




, $p_{n}(\lambda)$ $(a, b)$ $n$ . $p_{n}(\lambda)$
$p_{n+}1(\lambda)$ \mbox{\boldmath $\lambda$}- . , Stieltjes 1-
(Markov , [17], p.115).
, level statistics [16]
, Stieltjes
$\frac{\partial d\alpha(\lambda)}{\partial t}=\lambda d\alpha(\lambda)$
, Moser hierarchy $t_{1}\mathrm{f}\mathrm{l}\mathrm{o}\mathrm{w}$ $<\lambda>$
. , [6] ,
$\frac{\partial d\alpha(\lambda)}{\partial t}=f(\lambda)d\alpha(\lambda)$
Stieltjes Lax L/\partial t $=[L, f(L)_{+}]$
. Stieltjes Moser hierarchy
. , Markov, Szeg\"o
[2] .
Moser hierarchy $w(\lambda)=d\alpha(\lambda)/d\lambda$
Hermite Laguerre . , Hermite
$t_{1}\mathrm{f}\mathrm{l}\mathrm{o}\mathrm{W}$ .
$w( \lambda;0)=\exp(-\frac{\lambda^{\mathit{2}}}{2})$ , $-\infty<\lambda<\infty$
, Moser hierarchy
$w( \lambda;t_{1})=\exp(-\frac{(\lambda-t_{1})^{2}}{2})$
. $t_{1}\mathrm{f}\mathrm{l}\mathrm{o}\mathrm{w}$ $\lambda$- . , $t_{1}$
Hermite .
$H_{0}(\lambda)$ $=$ 1, $H_{1}(\lambda)=\lambda-t_{1}$ ,
$H_{2}(\lambda)$ $=$ $(\lambda-t_{1})2-1$ , $H_{3}(\lambda)=(\lambda-t_{1})3-3(\lambda-t_{1})$ .
Hermite $t_{2}\mathrm{f}\mathrm{l}\mathrm{o}\mathrm{w}$
$w( \lambda;t_{2})=\sqrt{1-2t_{2}}\exp(-\frac{(1-2t_{2})\lambda \mathit{2}}{2})$ , $t_{2}< \frac{1}{2}$
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. ,
$H_{0}(\lambda)$ $=$ 1, $H_{1}(\lambda;t_{2})=\sqrt{1-2t_{2}}\lambda$ ,
$H_{2}(\lambda)$ $=$ $(1-2t_{2})\lambda 2$ – 1, $H_{3}(\lambda)=(1-2t_{2})^{3/}2\lambda 3-3\sqrt{1-2t_{2}}\lambda$ .




, $t_{1}$ $\lambda$ - . ,









. , , BCH-Goppa
( ).
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